Identification of Rad51 regulation by BRCA2 using Caenorhabditis elegans BRCA2 and bimolecular fluorescence complementation analysis.
BRCA2 is involved in double-stranded DNA break repair by binding and regulating Rad51-mediated homologous recombination. Insights as to how BRCA2 regulates Rad51-mediated DNA repair arose from in vitro biochemical studies on fragments of BRCA2. However, the large 400-kDa BRCA2 protein has hampered our ability to understand the entire process by which full-length BRCA2 regulates Rad51. Here, we show that CeBRC-2, which is only one tenth the size of mammalian BRCA2, complemented BRCA2-deficiency in Rad51 regulation. CeBRC-2 was able to bind to mammalian Rad51 (mRad51) and form distinct nuclear foci when they interacted. In our bimolecular fluorescence complementation analysis (BiFC), we show that the strength of the interaction between CeBRC-2 and mRad51 increased markedly after DNA damage. The BRC motif of CeBRC-2 was responsible for binding mRad51, but without the OB fold, the complex was unable to target damaged DNA. When CeBRC-2 was introduced into BRCA2-deficient cells, it restored Rad51 foci after DNA damage. Our study suggests a mode of action for BRCA2 with regard to DNA repair.